The immunopharmacology of paclitaxel (Taxol), docetaxel (Taxotere), and related agents.
Paclitaxel (Taxol) and docetaxel (Taxotere) are among the most unique, and successful, chemotherapeutic agents used for the treatment of breast and ovarian cancer. Both agents have anti-mitotic properties derived from binding to tubulin and excessive stabilization of microtubules. Their anti-neoplastic effects derive from this mechanism. Distinct from their effects on microtubule stabilization, paclitaxel, docetaxel, and related taxanes display immunopharmacological traits. In this review, we discuss their induction of pro-inflammatory genes and proteins; the current hypotheses on the molecular mechanism for this induction, especially its relationship to the lipopolysaccharide (LPS) signaling pathway. We also discuss the structure-activity relationships (SAR) that govern gene induction, especially the striking differences between the SAR for murine and human cells in vitro. Lastly, we discuss the immunopharmacological traits of paclitaxel and docetaxel in terms of their relevance to human clinical pharmacology and toxicology and their activity in animal models of autoimmune disorders.